Preparation, characterization, cytotoxicity and pharmacokinetics of liposomes containing docetaxel.
The taxanes, paclitaxel and docetaxel, are anticancer agents used in clinical trials against ovarian carcinoma, breast, lung and head/neck cancer. Paclitaxel, very insoluble in water, is generally formulated using Cremophor EL. Docetaxel, more soluble in water, is formulated using Tween 80 and ethanol. Tween 80, albeit less toxic than Cremophor EL, may be responsible of some toxic effects. To eliminate these vehicles and improve the drug's antitumor efficacy, taxanes have been incorporated in liposomes. We compared formulation, stability, biodistribution and pharmacokinetics of docetaxel in conventional and PEGylated liposomes. Of the several formulations examined, docetaxel-liposomes composed of ePC/PG/CHOL 9:1:2 and ePC/PG/DSPE-PEG2000/CHOL 9:1:2:0.7 were the most effective. Both conventional and PEGylated docetaxel-liposomes were stable at 4 degrees C after 15 days, whereas in the presence of serum at 37 degrees C they were less stable. The IC50 values of docetaxel-liposomes, evaluated on HT-29 and Igrov1 cell lines, remained very high. Pharmacokinetics and biodistribution were evaluated in Balb/c mice after i.v. injection of [14C]docetaxel, formulated in Tween 80 or in 3H-labeled conventional or PEGylated liposomes. The t(1/2)beta, which was low for docetaxel (52.3 min), rose to 260 min for conventional docetaxel-liposomes and to 665 min for PEGylated docetaxel liposomes. Biodistribution studies confirmed the pharmacokinetics.